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CLAIMS 

What is claimed is: 
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! A proee^sto^e phosphorus from an aqueous stream, which 
compniefp^horus, comprisf g: (a) adjusting pH of the stream to a pH of at 
TeTv by adding a calcium-co/taining compound; (b) adding one or more metal 
iohs selected from the group /onsisung of zinc and manganese ions to the stream; 
(c) adding an anionic inorga/ic colloid to the stream; and (d) adding a flocculant 
to produce a flocculated njass. 

2 The process of claim 1 wherein the aqueous stream is derived from 
food processing and the process further composes recovering the flocculated mass 
and using the recovered flocculated mass as a nutrient source. 

3 . The process of claim 1 or 2 wherein the pH of the stream is 
adjusted to at least 10. 

The process of claim 3 further comprising lowering the pH to 7 to 
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A proce^to^ove/phosphorus from an aqueous streams, which 
(L^mpris^P^omprisin/ (a) adjusting pH of the stream to a P H of at 
^Jf^adding a calcium contfing compound; (b) adding one or more metal 
ions selected from the group consisting of zinc ions and manganese ions to the 
20 stream; (c) adding at least one Adonic organic polymer to the stream; and 
(d)adding at least one anionic irganic polymer to the stream to produce a 
flocculated mass. j 

6 The process of claim 5 wherein the aqueous stream is derived from 
food processing and the process further comprises recovering the flocculated mass 
25 and using the recovered flocculated mass as a nutrient source. 

7. The process of claim 5 or 6 wherein the cationic polymer is 
cationic polyacrylamide and wherein the anionic polymer is anionic 
polyacrylamide. 

8 . The process of claim 5 or 6 wherein the pH of the stream is 
30 adjusted to at least 10. ^ 
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9. The process of claim 7 wherein the P H of the stream is adjusted to 
at least 10. 

10. The process of claim 5 or 6 further comprising lowering the P H to 

7 to 9. 

5 1 1 . The process of claim 7 further comprising adding to the stream an 

anionic inorganic colloid. 

12. The process of claim 8 further comprising adding to the stream an 
anionic inorganic colloid. 

13. The process of claim 9 further comprising adding to the stream an 
1 0 anionic inorganic colloid. 

14. The process of claim 10 further comprising adding to the stream an 

anionic inorganic colloid. 

x> / A proce^tp^m^e phosphorus from an aqueous stream, which 

com J2 ris*s 1 >r^^ ( a ) addin § one ° r m ° re **** ^ ***** 
ie group consisting of titanium and zirconium to the stream; and (b) adding 

a flocculant to the stream to Produce a flocculated mass. 

1 6. The process of claim 1 5 further comprising adjusting the pH of the 
stream to 7 or lower. 

17. The process of claim 1 5 wherein the aqueous stream is derived 
20 from food processing further comprising recovering the flocculated mass and 

using the recovered flocculated mass as a nutrient source. 

18. The process of claim 1 6 further comprising recovering the 
flocculated mass and using the recovered flocculated mass as a nutrient source. 

19. The process of claim 1 6 wherein said pH is 3 to 5 . 
25 20. The process of claim 1 7 wherein said pH is 3 to 5 . 

21. The process of claim 1 8 wherein said pH is 3 to 5 . 

22. The process of claim 19, 20, or 21 further comprising adding to the 
stream an anionic inorganic colloid. 
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23. The process of claim 1 or 1 5 wherein the flocculant is an anionic 
organic polymer. 

24. The process according to claims 1 or 1 5 further comprising 
separating the flocculated mass from the stream. 

A process consistji^sentially of adjusting the pH of an aqueous 
stream, which coj^l^orl to at least 7 by adding a calcium-containing 
compouridraddhjone or more melal ions selected from the group consisting of 
Zu^^manganese ions, and matures thereof to the stream; and 

(a) adding an anionic inorganic colloid and a flocculant to produce a 

flocculated mass; or 

(b) adding at least one clonic organic polymer and at least one anionic 
organic polymer to the stream jo produce a flocculated mass; or 

(c) adding a flocculant/to the stream to produce a flocculated mass; 
recovering the flocculated m/ss; and using the recovered the flocculated mass as a 
nutrient source. 
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26. The pro 
of an aqueous stream 



;ess of claim 25 consisting essentially of adjusting the pH 
which comprises phosphorus, to at least 7 by adding a 
calcium-containing coripound; adding one or more metal ions selected from the 
group consisting of zinc ions, manganese ions, and mixtures thereof to the stream; 

norganic colloid to the stream; and adding a flocculant to 
mass. 



an aqueous stream, w 
calcium-containing cc 
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and adding an anionic 
produce a flocculated 

27. The pre cess of claim 25 consisting essentially adjusting the pH of 
ich comprises phosphorus, to at least 7 by adding a 
mpound; adding one or more metal ions selected from the 
group consisting of zinc ions, manganese ions, and mixtures thereof to the stream; 
adding at least one caionic organic polymer to the stream; and adding at least one 
anionic organic polymer to the stream to produce a flocculated mass. 

28. The process of claim 25 consisting essentially of adjusting the pH 
of an aqueous stream, which comprises phosphorus, to at least 7 by adding a 
calcium-containing compound; adding one or more metal ions selected from the 
group consisting of zinc ions, manganese ions, and mixtures thereof to the stream; 
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^ / flocculated Lss; and using the recovered the flocculated ™ass as a nu«nc„, 

source or an|mal feed. 

29 . The claim of 25, 26,27, or 28 wherein the pH of the stream is 

A. 

5 adj usted to at least pH 1 0 . 

30. The claim of 25, 26, 27, or 28 wherein the pH of the stream is 
adjusted to at least 10 and is subsequently lowered to 7 to 9. 

3 , The priess of claim 27 consisting essentially of adjusting the pH 
of an aqueous stream, which comprises phosphorus, to a. leas, 7 by adding a 
,0 calcium-containing compound; adding one or more metal ions selected from the 

group consisting of A ions, manganese ions, and mixtures thereof to the stream; 
adding a. least one cationic organic polymer to the stream; adding an amomc 
^-/inorganic colloid to the stream; »d adding a, leas, one anionic organic polymer to 
the stream to produce ;i flocculated mass. 

32 The process according to claim 28 consisting essentially of 
adjusting the P H of an aqueous stream, which comprises phosphorus, to at least 7 
by adding a calcium-c ontaining compound; adding one or more metal 10 ns 
selected from the group consisting of zinc ions, manganese ions, and matures 




thereof to the stream; 
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.nereox u, u» — , adding an anionic inorganic colloid to the stream; adding a 
flocculant to the stre m to produce a flocculated mass; recovering the flocculated 
mass; and using the jecovered the flocculated mass as a nutrient source or ammal 

feed. 

33 The process of claim 27 wherein the cationic polymer is cationic 
polyacrylamide and wherein the anionic polymer is anionic oolyacrylamide. 

j^^TjrocSSloTemove phosphorus from an aqueous stream, which 
^^hTphorus, con/isting essentially of adding one or more metal ions 
selected from the group consisting of titanium and zirconium, and a flocculant to 
the stream to the stream j produce a flocculated mass. 

T-he-pfoiSrofaaim 34 consisting essentially of adjusting the pH 
tfS^u 7 or lower, and'adding one or more metal ions selected from the 
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group consisting of titanium and zirconium and a flocculant to the stream to the 
stream to produce a flocculated mass; or adjusting the P H of the stream to 7 or 
lower, adding one or more metal ions selected from the group consisting of 
titanium and zirconium ions, a flocculant to produce a flocculated mass, 
5 recovering the flocculated mass, and using the recovered flocculated mass as a 
nutrient source. 

36. The process of claim 35 consisting essentially of adjusting the pH 
of the stream to 7 or lower; and adding one or more metal ions selected from the 
group consisting of titanium and zirconium, and a flocculant to the stream to the 

1 0 stream to produce a flocculated mass. 

37. The process of claim 35 consisting essentially of adjusting the pH 
of the stream to 7 or lower; and adding one or more metal ions selected from the 
group consisting of titanium and zirconium, and a flocculant to produce a 
flocculated mass; recovering the flocculated mass; and using the recovered 
flocculated mass as a nutrient source wherein the aqueous stream is derived from 
food processing and the process. 

38. The process of claim 35 consisting essentially of adjusting the pH 
of the stream to 7 or lower; and adding one or more metal ions selected from the 
group consisting of titanium and zirconium, an anionic inorganic colloid, and a 

20 flocculant to the stream to the stream to produce a flocculated mass. 

39. The process of claim 34 consisting essentially of adjusting the pH 
of the stream to 7 or lower; adding one or more metal ions selected from the group 
consisting of titanium ions and zirconium ions, an anionic inorganic colloid, and a 
flocculant to produce a flocculated mass; recovering the flocculated mass; and 
using the recovered flocculated mass as a nutrient source wherein the aqueous 
stream is derived from food processing. 

40. The process of 36, 37, 38, or 39 wherein the pH is adjusted to 3-5, 
inclusive. 
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